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ABSTRACT 
Effec t of wound healing period and temperature, irradiation a nd pos t 
irradiation storage t empersture on the keeping quali t y of potatoes . 
Report 88.72 Dec ember 1988 
Lange rak D. Is ., Th.C. Wolte rs, W. J . H.J. de Jong, P.C. Hollman , 
A.B . Cramwinckel , H. Oortwijn. 
State Institute for Quality Control of Agricultural Produc ts (RIKILT), 
P .O. Box 230 , 6700 AE Wageningen, the Netherlands. 
36 figures , 7 tables, 27 r e ferences. 
Losses during storage in potatoes are mainly due to s prout ing and rot-
ting . It has indicated that irradiation by low dose (50 to 100 Gy) du -
ring the dormancy period is most effective for sprout inhibition. Ou-
ring storage at 10 and 20 °C the dormancy period was 5 and 2 weeks re -
spectively. A dose of 75 and 100 Gy reduced the loss of weight and ga -
ve a complete sprout inhibition to the end of a 27 weeks stora ge pe ri -
cd . For a complete wound healing a period of at least 2 weeks at 1 5 to 
20 °C was neces sary. In this experiment the percentage of rot did no t 
increase due to an irradiation treatment . An irradiation treatment re-
duced the vitamin C content, but did not affect the dehydro ascorbic 
acid content . No relation was found between the start of sprouting and 
an increase of dehydro ascorbic acid content . An irradiation treatment 
increased the reducing sugar content in deep fat fried potatoes , re -
sulting in a darker colour, especially at potatoes prior frying store d 
0 
at 10 C. The increased sugar content did not affect the taste of the 
deep fat fried potatoes. 
Key words: ascorbic acid, bulb products, dehydro ascorbic acid , ir ra -
diation, potatoes, s prout inhibition, vitamin C, wound healing. 
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Potatoes are important, as a souree of nutrition, all over the world. 
The losses in potato tubers during storage are mainly due to sprouting 
and rot. This is a common problem in most countries especially in the 
tropical countries. The effect of irradiation doses, wound healing 
temperature, post harvest irradiation time (wound healing period) and 
storage temperature on a number of quality parameters such as loss of 
weight, sprout inhibition and rot incidence, chemical parameters such 
as sugar and vitamin e content, sensory parameters taste and colour 
and also wound healing ability were investigated. The potatoes were 
irradiated with a dose range of 50 to 100 Gy, after a wound healing 
period varying from 0 to 6 weeks at 15 or 20 °e. The product was sto-
red at 10 and 20 °e and 90% relative humidity. 
It appeared from the results that a dose of 75 and 100 Gy reduced the 
loss of weight and gave a complete sprout inhibition to the end of the 
storage period. A dose of 50 Gy was not effective to the end and in-
creased the number of sprouts per potato . A treatment within 2 weeks 
after harvest gives the best results. The primary suberization started 
1 week after injury and was independent of storage temperature. The 
secundary suberization was very sensitive to low temperature (10 °e) 
and radiation. For a complete wound healing a storage period of 2 
weeks at 15 to 20 °e was necessary . The effect of dose, wound healing 
period and temperature on the rot incidence was not measurable because 
the percentages infected potatoes were too low and the spread too 
large for finding significant differences. 
The vitamin e content was at 20 °e higher than at 10 °e. No effect of 
wound healing period was found in the vitamine content, however, ir-
radiation reduced, immediately after treatment, the vitamin e content, 
but after some weeks a restoration occurred. An irradiation treatment 
did not affect the dehydro ascorbic acid content. No relation was 
found between the start of sprouting and an increase of dehydro asear-
bic acid content. The reducing sugars in deep fat fried potatoes in-
creased by an irradiation treatment and a storage at 10 °e, resulting 
in a darker colour of the fried potatoes. During storage the effect of 
irradiation on the reducing sugars disappeared. In contrast with the 
reducing sugar, the non-reducing sugar content was for the product 
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stored at 20 °e higher than at 10 °e . On the end of the storage period 
this content increased, especial ly at the i rradiated sampl es. No ef-
fect of irradiation or storage temperature on the taste was found . 
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1 INTRODUCTION 
The losses in potato tubers during storage are mainly due to sprouting 
and rot. This is a common problem in most countries especially in the 
tropical countries. One of the most promissing applications to inhibit 
the sprouting and to extend of the storage life of potatoes is a tre-
atment with gamma-rays. Also the mould attack, resulting in rot, can 
be reduced by irradiation (Levis & Nathur 1963; Nair et al. 1973). On 
the other hand other authors mentioned that an irradiation treatment 
induces some unfavorable side effects e.g. enhancement of storage rot 
and discolouration after boiling. Rot incidence is associated with the 
decrease in the resistance of tubers to phytopathogenic micro-orga-
nisms, caused by an irradiation trestment (Burton & Hannan 1957; Lang-
erak et al. 1986). The development of rot in potatoes, however, de-
pends not only on the irradiation dose but also on the wound healing 
period and temperature, post-harvest irradiation time and storage tem-
persture (Langerak et al . 1986). In several studies it has indicated 
that, during the dormancy period, irradiation at low doses (50 to 
100 Gy) is most effective for sprout control (Levis & Nathur 1963; 
Nair et al. 1973; Langerak et al. 1986). On the other hand the doses 
should not exceed 100 Gy to avoid unnecessary side effects of irradia-
tion due to damage of the wound healing ability (Metlitsky et al. 
1968). An irradiation dose over lSO Gy decreases the wound healing 
ability, increases the storage rot, spoilage and sweetening and decre-
ases the vitamin C content (Brm·mell et al . 1957; Cloutier et al. 
1959; Metlitsky et al. 1968). Also this dose could bring changes in 
chemical composition which did not disappear during subsequent storage 
(Metlitsky et al . 1968) . 
Sparenberg (1974) reported that irradiation of potatoes immediately 
after harvest strongly suppresed sprout formation . Irradiation gave 
less good results after 2 weeks. Langerak ~t al . (1986) also proved 
that an irradiation trestment within 2 weeks after harvest gave the 
best results concerning sprout inhibition and rot incidence. Roushdy 
et al. (1977) advised to irradiate as soon as possible after harvest 
and curing, preferable within 4 weeks . 
It is known that wound healing before irradiation can reduce rotting 
during subsequent storage. Because the wound healingability of potato 
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tubers i s reduced by irradiation (Brownell et al. 1957) the tubers 
should be kept first 2 weeks at ambient temperature to ensure the 
healing of tissue damage by harvesting and handling (Metlitsky et al. 
1968). 
The pre-irradiation temperature and relative humidity plays a very im-
portant role at the wound healing. To complete the wound healing pro-
cess, curing at about 15 to 20 °e with high humidity (not less than 
85 %) under good air condition for 1 to 2 weeks is necessary (Workman 
et al. 1950 ; Radatz 1967; Wigginton 1974) . The formation of wound per-
iderm is delayed not only at low temperature but also at high tempera -
ture (\Jigginton 1974) . During the curing period the storage temperatu-
re must not be allowed to exceed 22 °e (Meijers 1981). 
Irradiation of potatoes with sprout inhibition dose can give some 
change in chemical and sensarical properties. Many studies showed that 
both reducing and non-reducing sugars, in potatoes, increased immedi-
atly after irradiation and decreased to the normal level after some 
time again (Burton & de Jong 1959; Ussuf & Nair 1972; Langerak et al . 
1986). This temporary rise in reducing sugar content was independent 
of storage t emperature and irradiation dose, but dependent upon the 
post-harvest irradiation period, the longer this period the larger the 
increase of reducing sugar as a result of irradiation (Matsuyama & 
Umeda 1983). In contrast with reducing sugars, the sucrose content in-
creased stronger with rising dose and was independent of the post-har-
vest irradiation period (Burton 1975; Schwimmer et al. 1957 ; Langerak 
et al . 1986) . These effects level off during storage dependent on the 
storage temperature . Schwimmer et al . (1958) observed that irradiation 
0 increased the accumulation of sucrose during storage at 4 e and has 
also showed that starch phosphorylase was activated in irradiated po-
t t d t 21 °e. These results t d th h atoes s ore a sugges e at t e sucrose accu-
mulation was not caused by direct chemical reaction but biochemical 
reactions. Increase in sugar content is a disadvantage, especially for 
processing. The conversion of sugar to starch took place by reconditi-
oning. 
There was no significant effect on the starch content of potatoes 
owing to reconditioning (Atomie 1962; Moor et al. 1963; Tanako et al. 
1972; Umeda 1978) . 
Irradiation of potato tubers caused some slight loss of total 
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vitamin e, especially ascorbic acid (Schwimmer et al. 1958; Langerak 
et al. 1986). This loss dependedon the storage temperature; a lower 
temperature increases the losses. Research in Hungary '~ith onions in-
dicated that on the end of the dormancy period the dehydro ascorbic 
acid content in onions increased (oral information). This phenomenon 
can may be serve as a test for the break of dormancy period. 
In relation to the above mentioned problems the following factors were 
studied : 
- Effect of wound healing period and temperature, irradiation dose and 
storage temperature on the external quality; 
- Relation between irradiation dose, sugar content and sensory evalua -
tion; 
Relation between dehydro ascorbic acid (DHAA) content and break of 
dormancy period; 
- Effect of irradiation dose, post - harvest irradiation time and tempe-
rature on the wound healing process. 
2 HATERIALS AND HETHODS 
The experiment was set op on the following conditions: 
- Wound healing: at 15 °e (ambient temperature) and at 20 °e (tropical 
condition); 
0 0 
- Wound healing period: at 15 C for 0, 2, 4 and 6 weeks and at 20 C 
for 0, 1 and 2 weeks; 
- Irradiation with a dose of 0, 50, 75 and 100 Gy (dose rate 108 
-1 Gy.h ); 
- Post - irradiation storage : at 10 °C (mild cooling) and at 20 °e (tro-
pical condition). 
The external and internal quality '~as studled on the following parame-
ters: 
- Inspection: loss of weight, percentage of sprouted tubers, lengthof 
sprouts, rot incidence and general appearance; 
- ehemical analysis: dehydro ascorbic acid, total vitamin C, glucose, 
fructose and sucrose content; 
- Sensory evaluation: taste, colour; 
- Brightness measured by physical instrument; 
- Histology evaluation: inspeetion of wound periderm. 
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The experiment \o~as carried out with potatoes variety "Bintj e". The 
sample material \o~as purchased from "proefboerderij De Bou\o~ing" lokated 
in Randwijk, the Netherlands. 
2. 1 Inspeetion 
For each treatment 125 potatoes, divided in 5 samples of 25 potatoes 
stored in wooden boxes, we re taken. 
The loss of weight in potato tubers was estimated by weighting the 
whole boxes of potatoes. The l oss of weight was ca lculated as percen-
tage loss as compared with the initial \o~eight . 
Potatoes with at l east one sprout longer than 0 ,5 cm were considered 
as to be sprouted. The percentage of sprouted potatoes was estimat ed 
by count ing all sprouted potatoes in each box. 
During t he storage the length of sprouts was es timated by individualy 
measur ing all sprouts pe r potato. For the study of the est imation of 
the sprout act i v ity in very early state in this review also the 
sprouts smaller than 0 , 5 cm are involved . The length of sprouts was 
r egistre d using t he fol l owing class distribution: c lass 1 = 0 to 0,5 
cm, c l ass 2 = 0,5 to 5,0 cm and class 3 = more than 5,0 cm 
The r ot incidence was es t imated by individualy observing al l potatoes . 
The rotten tubers were not removed in order t o i mitate the practice. 
The genera l appearance was estimated by observing t he whole box using 
the following score grade: 5 = excel ent, 4 = good, 3 = moderate (just 
marke table), 2 = poor (not acceptable) and 1 = very poor. 
2.2 Chemical analys is 
Chemica! ana l yses we r e c arried out on pota toes for wound healing sto-
red at 15 °C . The de terma t ion of v itamin C and dehydro ascorbic acid 
were carried out with a frequency of 4 weeks. The sugar determination 
was carried out on potatoes stored at a wound healing temperature of 
15 °C and fo ra wound healing period of 4 weeks . The sugar analyses 
were repeated on raw as well as fried potatoes every 8 weeks, paralle l 
with t he sensory tes ts . 
The determination of t he dehydro ascorbic acid content was carried out 
accord ing t o an interna l high performance liquid chromatographic 
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(HPLC) method developed by RIKILT and described in IFFIT report 68 
(Quan et al. 1988). 
The total vitamin C content determination \~as carried according to an 
internal f l uorametrie method (A-119) and also described in IFFIT re-
port 68. 
The glucose, fructose and sucrose contents were determinated according 
to the enzymatic method of Boehringer (1986). 
2 . 3 Sensory evaluation 
The sensory evaluation was carried out by the method described by ASTM 
(American 1969). 
Analysis of varianee with F-testings (probability 5%, double-sided) 
were used for estimation of significance. 
2.4 Brightness measurement by physical instrument 
The brightness was estimated using the method as described by Quan et 
al. (1988) . 
2.5 Histological examination 
The samples '~ere examined according to a method developed by RIKILT 
and described in IFFIT report 68 (Quan et al. 1988). 
3 RESULTS AND DISCUSSION 
Because of the large amount of data only the most representative figu-
res are given . 
All in this report mentioned standard errors (SE) are defined as stan-
dard error of the mean (standard deviation devided by square root of 
number of replicates) . 
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3.1 Inspeetion 
3.1.1 Loss of weight 
The average loss of weight percentages of potatoes, irradiated and 
unirradiated are mentioned in figures 1 to 4 . 
The potatoes stored at 20 °e showed a significant higher loss of 
weight than the potatoes stored at 10 °e. The effect of wound healing 
temperature on the loss of weight was negligible. In the beginning of 
the storage per i od the difference in loss of ,.,eight bet,•leen irradiated 
and unirradi ated samples was small. 
On the end of the storage period, however, the loss of weight in the 
control and with 50 Gy i rradiated samples was mostly significant 
higher than in the other samples, probably due to sprouting. This dif-
o 0 ferenc e was larger for the product stor ed at 20 e t han at 10 e. This 
is in agreement with previous studies of Langerak et al. (1986). 
(!) (!) irradiation dose 0 Gy 
... 6 irradiation dose 50 Gy 
~ ~ irradiation dose 
_75 Gy 
!!I !!I irradiation dose 100 Gy 
post harvest irradiation 
6 9 12 15 18 21 24 27 30 
Storage time [weeks] 
Figure 1 : Average loss of weigh t ± SE of 5 samples of 25 potatoes , 
0 post-harvest irradiated after 0 weeks storage at 15 C and subsequent-
o ly stor ed at 10 C. 
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Cl t'l irradiation do se 0 Gy 
ó 6 i rrad i a ti on do se 50 Gy 
) irrad ia Lion do se 75 Gy 
Cl Cl irradi ation do se 100 Gy 
post harvest irradiation 
3 6 9 12 15 
Figure 2: Average loss of weight ±SE 
post-harvest irradiated afte r 2 weeks 
0 ly stored at 10 C. 
(') (') ir1·adiation do se 0 Gy 
6 6 irradi a tion do se 50 Gy 
<!> <) irradiat ion do se 75 Gy 
Cl Cl irrad i ation do se 100 Gy 
post harvest irradiation 
18 21 24 27 
Starage ti me {lveeks I 
of 5 samples of 25 potatoes, 
0 
storage at 15 C and subsequent-
30 
3 6 9 12 15 18 2 1 24 27 30 
Starage ti me {lveeks] 
Figure 3: Average loss of weight ±SE of 5 samples of 25 potatoes, 
0 post-harvest irradiated after 0 weeks storage at 15 C and subsequent-
o ly stored at 20 C. 
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c ~ irradia tion do se 0 Gy 
6 6 irradi ation do se 50 Gy 
~ ~ irradi ation do se 75 Gy 
~ ~ irradiat ion dose 100 Gy 
pos t harvest irradiation 
27 
Starage time (weeks ] 
Figure 4 : Average loss of weight ±SE of 5 s amples of 25 potatoes, 
0 post-harvest irradiated after 2 wee ks starage at 15 e and subsequent-
o ly stared at 20 e. 
3.1.2 Percentage of sprouted potatoes 
The average percentages of sprouted potatoes are mentioned in figures 
5 to 8. 
0 The potatoes stared at 10 and 20 e started to sprout after 5 and 2 
\~eeks respectively, so this season the dormancy period was rather 
short, probably due to a dry period during growing. 
The dormancy period at 10 °e was shortened by a post-harvest irradia-
tion period (PHI) at 15 or 20 °e . At 20 °e, however, the dormancy 
period was lengthened by a PHI period at 15 °e. 
The effect of an irradiation trestment on the percentage of sprouted 
potatoes was estimated by the following factors: 
- irradiation dose; 
- starage temperature ; 
- postponed irradiation treatment. 
For potatoes stared at 10 °e an irradiation dose of 50 Gy was almast 
sufficient for sprout inhibition, but for a starage period langer than 
30 
100 
-. 
~ 
0, 
c: 
..... 
.... 
::J 
Q 
c... 
i;} 
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0 22 weeks a dose of 75 Gy was necessary. At 20 C a dose of 50 Gy was 
not effective; for a complete sprout inhibi tion till the end of the 
storage period a dose of 100 Gy has to be applied. It proves from this 
experiment that a post-harvest irradiation period of 2 to 6 weeks at 
15 or 20 °e for wound healing shortened the dormancy period and enhan -
ced the percentage of sprouted potatoes when stored at 10 °C. This is 
in agreement with previous studies from sparenberg (1974), Roushdy et 
al. (1977) and Langerak et al. (1986). An irradiation treatment ap-
plied immediately after harvest was the most effective concerning 
sprout inhibition. 
Cl Cl irradiation do se 0 Gy 
---G-
6 a irradiation do se 50 Gy 
<:> ~ irradiation do se 75 Gy 
[!] [!] irradiation do se 100 Gy 
post harvest irradiation 
3 6 15 21 24 27 30 
Starage time [weeks] 
Figure 5: Average percentage sprouted potatoes ±SE of 5 samples of 25 
potatoes , post-harvest irradiated after 0 weeks storage at 15 °e and 
0 
subsequently stored at 10 e. 
100 
....... ~~ 
.____. 
OI 
c 
-U 
:J 
Q 
'-
c5} 
2 
100 
- 16 -
.,__-----{!) irradiation do se 0 Gy 
irradiation do se 50 Gy 
!~}-· 
ó 6 , 
~ <) irradiation do se 75 Gy / 
[!) [!) irradiation do se 100 Gy 
post harvest irradiation 
I 
12 24 27 30 
Starage time {weeks} 
Figure 6 : Average percentage sprouted potatoes ±SE of 5 samp15s of 25 
potatoes, post-harvest irradiated after 2 weeks storage at 15 C and 
0 
subsequent1y stored at 10 C. 
irradiation dose 0 Gy _ _.ee------<e------e~ 
irradiation dose~O 
irradiation dose Z Gy 
irradiation dose 00 Gy 
post hac~adiation 
6 12 15 2 1 4 27 
Starage ti me b-teeks} 
Figure 7 : Average percentage sprouted potatoes ±SE of 5 samp15s of 25 
potatoes, post-harvest irradiated after 0 weeks storage at 15 C and 
0 
subseque nt1y stor e d at 20 C. 
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(!) (!) irradia tion do se 0 Gy 
b. 6 irradiation do se 50 G 
----- --C>---- -> !!.!;s= - ---- ~ 
~ ~ irradia tion do se 75 y 
r:J r:J irradiation dose 10 Gy 
post harvest irrad'ation 
12 15 27 
time [weeks} 
Figure 8: Average percentage sprouted potatoes ± SE of 5 samples of 25 
pota toes, post-harvest irradiated after 2 wee ks storage at 15 °C and 
0 
subsequently stored at 20 C. 
3 . 1 .3 Length of sprouts 
The average number of sprouts and frequency distribution of sprout 
lenght of irradiated and unirradiated potatoes are mentioned in figu-
res 9 to 12 . 
These results sho\~ that in general an irradiation t reatment effecti-
vely inhibits sprouting of potatoes, except when irradiated with a do-
se of 50 Gy. The potatoes irradiated with 50 Gy often showed a larger 
number of sprouts in c lass 1 (< 0,5 cm) than the unirradiated samples , 
because the adventive eyes were activated, probably as a reaction to 
stress. During the storage the growth was de layed and only a part of 
the sprouts reached c lass 2 (0,5 to 5,0 cm) and seldom class 3 (> 5 , 0 
cm). As compared wi t h the control the sprouts of the irradiated 
samples were thin and weak and broke of by touching. 
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Figure 9 : Average number of sprouts and frequency distribution of 
sprout length of 5 samples of 25 potatoes, post-harvest irradiated 
0 
with 0 Gy after 0 weeks storage at 15 e and subsequently stored at 10 
oe. 
I :: ::: I 
! ·. ·. ·. ·. ·. ·J 
I I 
3 
sproutlength < ~ 5 cm 
sproutlength 0, 5 to 5, 0 cm 
sproutlength > a 0 cm 
post harvest irradiation 
6 9 12 15 18 21 24 27 
Figure 10: Average 
sprout length of 5 
wi th 50 Gy after 0 
10 °e . 
Starage time {weeks] 
number of sprouts ~nd frequency distribution of 
sampl es of 25 potatoes, post-harvest irradiated 
0 
weeks storage at 1 5 e and s ubsequent l y stored at 
30 
(/) 
...., 
:::, 
0 
c... 
Q. 
(/) 
(/) 
...., 
:::, 
0 
c... 
Q. 
(/) 
.... 
0 
i 
.l 
e: 
~ 
140 I 
120 I 
1oo I 
8o I 
I 
6o I 
I 
4c I 
I 
20 I 
I 
n I 
0 
I :: : : : 1 sproutl eng th < ~ 5 cm 
I',·,·.·.·.·] sprout 1 ength o. 5 to 5, 0 cm 
I I sproutl ength > 5, 0 cm 
'• 
'•, 
,, 
3 
post har ves t irradiation 
6 9 
'• 
'• 
'• 
'' •, 
'• 
'• 
'• 
' • 
'• 
'• 
'• 
'• 
'•, 
.,, 
,, 
12 
- 19 -
15 
'• 
.. 
' • 
'•, 
'•, 
'•, 
'• 
18 
'• 
'' 
'• 
. , 
;,: 
. , 
'' .,
'•, 
'•, 
' • , 
•,, 
,, 
2 1 27 30 
Starage time fweeksl 
Figure 11: Average number of sprouts and frequency disribution of 
sprout 1ength of 5 samples of 25 potatoes, post-harvest irradiated 
0 
with 0 Gy after 0 weeks storage at 15 e and subsequent 1y stored at 20 
oe. 
3 6 
Figure 12: Average 
sprout length of 5 
with 50 Gy after 0 
20 °e. 
Fr. 
' • . 
' • 
' •, 
'• 
'•, 
'•, 
'•, 
'•, 
'•, 
'•, 
Ä 
r:=: b 
'• 
'•, 
'•, 
'•, 
'• 
'•, 
'• 
•, ' 
' ' 
'• 
'•. 
., 
•,' 
'' ,, 
2 
I :: ::: :1 
I·.·.·.·.·,·] 
I I 
E F= I== t== ~ 
'•, 
'•, 
' •, 
'•, 
'•, 
'•, 
'•, 
'•, 
' •, 
'•, 
•,, 
~ 
sproutlength <·~ 5 cm 
sproutlength ~ 5 to ~ 0 cm 
sproutlength > ~ 0 cm 
post harvest irradia tion 
9 12 15 18 21 24 27 30 
Starage time (weeks] 
number of sprouts and frequency distribution of 
samples of 25 potatoes, post-harvest irradiated 
0 
weeks storage at 15 e and s ubsequent1y stor ed at 
- 20 -
3.1.4 Rot incidence 
The results of the estimation of rot incidence are mentioned in tables 
1 to 4. 
This tables indicate that that during storage at 10 °e hardly any rot 
incidence was found in all samples . An irradiation treatment applied 
immediately after harvest, even with a dose of 100 Gy did not increase 
the percentage of rotten potatoes, altough it proves from parallel 
experiment that a wound healing process needs at l east 7 days before 
it has finished. 
Because of the absence of rot, it was not possible to study the effect 
of different wound healing temperatures on the development of rot. A 
small increase of rot incidence was noticed in the objects, stored at 
20 °e and irradiated with 50 Gy and 100 Gy immediately after harvest. 
After a wound healing period of 2 and 4 weeks at 15 °e the percentage 
of rot was negligible. However a very small amount of rot was found by 
a dose of 100 Gy applied after a wound healing period of 2 weeks at 
20 °e. The spread in t he samples \vas too large for finding a 
significant difference between the different treatments. 
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Table 1: Average percentage rot incidence ±SE of 5 samples of 25 po-
tatoes, post-harvest irradiated after different periods at 15 °C and 
0 
subsequently stared at 10 C. 
------------------------------------------------------------ -- --------
WP ST SP irradiation dose [Gy] 
[Heeks] [°C] [\veeks] 0 50 75 100 
----------------------------------------------------------------------
0 15 0 
*** 
1 
5 
9 
14 
18 
22 
26 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,8 ± 0,8 
0,8 ± 0,8 
0,8 ± 0,8 
------------------------------------- ---- -----------------------------
2 15 
10 
0 
2 
*** 6 
10 
15 
19 
23 
27 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
--- --- - --------------- - ----·------------------·--------- - -------------
4 15 
10 
0 
2 
*** 6 
10 
15 
19 
23 
27 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,8 ± 0,8 
0,8 ± 0,8 
0,8 + 0,8 
0,8 ± 0,8 
----------- ------- --- -- -- --------- ---- --------- - ----- - - ----·----------
6 15 
10 
0 
2 
6 
*** 10 
15 
19 
23 
27 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
------ - --------------- - -------------- --- ---------------- -- ----·-------
WP Hound healing period (before irradiation) 
ST = starage temperature (before and after irradiation) 
SP = total starage period (before and after irradiation) 
*** time of irradiation 
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Table 2: Average percentage rot incidence ± SE of 5 samples of 25 po-
tatoes, post-harvest irradiated after different periods at 20 °C and 
0 
subsequently s tored at 10 C. 
WP ST SP 
[\veeks] [°CJ [\·leeks] 0 
irradiation dose [Gy] 
50 75 100 
0 20 0 0,0 0,0 0,0 0,0 
*** 
10 l 0,0 0,0 0,0 0,0 
5 0,0 0,0 0,0 0,0 
9 0,0 0,0 0,0 0,0 
14 0,0 0,0 0,0 0,0 
18 0,0 0,0 0,0 0,8 ± 0,8 
22 0,0 0,0 0,0 0,8 ± 0,8 
26 0,0 0,0 0,0 0,8 ± 0,8 
1 20 0 0,0 0,0 0,0 0,0 
1 0,0 0,0 0,0 0,0 
*** 
10 5 0,0 0,0 0,0 0,0 
9 0,0 0,0 0,0 0,0 
14 0,0 0,0 0,0 0,0 
18 0,0 0,0 0,0 0,0 
22 0,0 0,0 0,0 0,0 
26 0,0 0,0 0,0 0,0 
---------------------· - -------------------------------- .. -------- .. .. ......... 
2 20 0 0,0 0,0 0,0 0,0 
l 0,0 0,0 0,0 0,0 
*** 
10 5 0,0 0,0 0,0 0,0 
9 0,0 0,0 0,0 0,0 
14 0,0 0,0 0,0 0,0 
18 0,0 0,0 0,0 0,0 
22 0,0 0,0 0,0 0,0 
26 0,0 0,0 0,0 0,0 
WP wound healing period (before irradiation) 
ST storage temperature (before and after irradiation) 
SP total storage period (before and after irradiation) 
*** = time of irradiation 
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Table 3 : Average percentage rot incidence ±SE of 5 samples of 25 po-
tatoes, post-harvest irradiated after different pe riods at 15 °C a nd 
0 
subsequently stored at 20 C. 
WP ST SP 
(1·1eeks] [°C] [weeks] 0 
irradiation dose [Gy] 
50 75 100 
0 15 0 0,0 0,0 0,0 0,0 
*** 20 1 0,0 0,0 0,0 0,0 
3 0,0 0,0 0,0 0,0 
7 0,8 ± 0,8 0,0 0,0 0,0 
11 1,6 ± 1,0 0,0 0,0 0,0 
16 1,6 ± 1 ,0 0,0 0,0 0,0 
20 1,6 ± 1,0 0,8 ± 0,8 0,8 ± 0,8 0,0 
24 1 ,6 ± 1 ,0 1,6 ± 1 , 0 1,6 ± 1,0 0,8 ± 0,8 
- - - --- ------ ---- -- --- -- ---- -- ---- - -- ----- - -- --- ---- - --------- -- -- - ----
2 15 0 0,0 0,0 0 ,0 0,0 
2 0 , 0 0,0 0 , 0 0,0 
*** 
20 4 0,0 0,0 0,0 0,0 
8 0,0 0,0 0,0 0 ,0 
12 0,8 ± 0,8 0,0 0,0 0,0 
17 0,8 ± 0,8 0,0 0,0 0,0 
21 0,8 ± 0,8 0,0 0,0 0,0 
25 0,8 ± 0,8 0,0 0,0 0,0 
--- ----------- -- ------------------------------------------ --- -- --·- ---
4 15 0 0,0 0,0 0,0 0,0 
2 0,0 0,0 0,0 0,0 
4 0,0 0,0 0 , 0 0 , 0 
*** 
20 8 0,0 0,0 0,0 0,0 
12 0,0 0,0 0,8 ± 0,8 0,0 
17 0,0 0,0 0,8 ± 0,8 0,0 
21 0,0 0,0 0,8 ± 0,8 0,0 
25 0,0 0,0 0,8 ± 0,8 0,0 
--- ----- --- ---- --------- .. ------------------------------------ -- -------
6 15 0 0,0 0,0 0,0 0,0 
2 0,0 0,0 0,8 ± 0,8 0,0 
4 0,0 0 , 0 0,8 ± 0,8 0,0 
*** 
20 8 0,0 0,0 0,8 ± 0,8 0,0 
12 0,0 0 ,0 0,8 ± 0,8 0,0 
1 7 0,0 0,0 0,8 ± 0,8 0,0 
21 0,0 0,0 0 ,8 ± 0,8 0,0 
25 0,0 0 ,0 0,8 ± 0,8 0,0 
WP wound hea ling period (before irradiation) 
ST storage temperature (before and after irradiation) 
SP total storage period (before and after irradiation) 
*** = time of irradiation 
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Table 4: Average percentage rot incidence ± SE of 5 samp les of 25 po-
tatoes, post-harvest irradiated afte r different periods at 20 °C and 
0 
subsequently stor ed at 20 C. 
WP ST SP 
[weeks] [°C] [weeks] 0 
irradiation dose [Gy] 
50 75 100 
------------------ --- --- - --------------------------------- - ------ - - ---
0 20 0 0,0 0,0 0,0 0,0 
*** 20 1 0,0 0,0 0,0 0,0 
3 0,0 0,0 0,0 0,0 
7 0,8 ± 0,8 0,0 0,0 0,0 
11 1 ,6 ± 1,0 0,0 0,0 0,0 
16 1,6 ± 1,0 0,0 0,0 0,0 
20 1,6 ± 1,0 0,8 ± 0,8 0,8 ± 0,8 0,0 
24 1,6 ± 1,0 1,6 ± 1,0 1 ,6 ± 1,0 0,8 ± 0,8 
------- - ---- .. ----- --- ----------- ---- -- --- ---- .. -- --- ----- --------- -----
1 20 0 0,0 0,0 0,0 0,0 
1 0,0 0,0 0,0 0,0 
*** 20 3 0,0 0,0 0,0 0,0 
7 0,0 0,0 0,0 0,0 
11 0,0 0,0 0,0 0,0 
16 0,0 0,0 0,0 0,8 ± 0,8 
20 0,0 0,0 0,0 0,8 ± 0,8 
24 0,0 1 ,6 ± 1,0 0,0 0,8 ± 0,8 
----- ------ ----- ----- --- - .. -- - ----- .. -------- --- ---·---------·----------
2 20 0 0,0 0,0 0,0 0,0 
1 0,0 0,0 0,0 0,0 
*** 20 3 0,0 0,0 0,0 0,0 
7 0,0 0,0 0,8 ± 0,8 0,0 
11 0,0 0,0 0,8 ± 0,8 0,0 
16 0,0 0,0 0,8 ± 0,8 0,0 
20 0,0 0,0 0,8 ± 0,8 0,0 
24 0,0 0,0 1,6 ± 1,0 0,0 
WP wound healing period (before irradiation) 
ST storage temperature (before and after irradiation) 
SP tota1 storage period (before and after irradiation) 
*** time of irradiation 
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3.1.5 General appearance 
The average general appearance scores are presented in figures 13 to 
16. 
In general an irradiation treatment applied immediately after harvest 
\vith doses over 50 Gy gave the highest quality scores. After harvest a 
postponed irradiation treatment lowered the quality score for all ob-
jects. The unirradiated samples stared at 10 and 20 °C were just mar-
ketable (score 3) after 18 and 16 weeks respectively. An irradiation 
dose of 50 gave an extension of 4 weeks, while potatoes irradiated 
with doses of 75 and 100 Gy were qualified in general as good (score 
4) till the end of the starage period (27 weeks). 
5·~~~a-----~~~------~~----------~~------~~~------~·~ 
0 
I (!) (!) i rradi at i on do se 0 Gy 
6 6 irradiation do se 50 Gy 
I ~ ~ irradiation do se 75 Gy 
I !!I 1!1 irradiation dose 100 Gy 
post harvest irradiation 
3 6 9 12 15 
Figure 13: Average general appearance 
toes, post-harvest irradiated after 0 
0 
sequently stored at 10 C. 
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(!) (!) irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
~ ~ irradiation do se 75 Gy 
!!] I !!] irradiation do se 100 Gy post harvest irradiation 
3 6 9 12 15 
Figure 14: Average general appearance 
toes, post-harvest irradiated after 2 
0 
sequently stared at 10 C . 
(!) (!) irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
~ ~ irradiat ion do se 75 Gy 
!!] !!] irradiation do se 100 Gy 
post harvest irradiation 
3 6 9 12 15 
Figure 15: Average general appearance 
toes, post-harvest irradiated after 0 
0 
sequently stared at 20 C. 
18 21 24 27 
Starage time {weeks] 
± SE of 5 samples of 25 pota -
o 
weeks starage at 15 C and sub-
30 
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Starage time {weeks] 
± SE of 5 sampl es of 25 pota -
o 
weeks star age at 15 C and sub-
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~ I ~ irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
~ ~ irradiation do se 75 Gy 
~ ~ irradiation do se 100 Gy 
post harvest irradiation 
3 6 9 12 15 18 21 24 27 
Starage time [weeks) 
Figure 16: Average general appearance 
toes, post-harvest irradiated after 2 
0 
± SE of 5 samples of 25 pota-
o 
weeks starage at 15 e and sub-
sequently stored at 20 e. 
3.2 ehemical analyses 
3.2.1 Vitamine content 
The results of the dehydro ascorbic acid (DHAA) and total vitamin e 
content determinations are presented in figures 17 to 20. 
It proves from the r esults that the effect of a wound healing period 
and a irradiation dose on the DHAA content is not c l ear, because the 
variation (spread) in the same objects is larger than the difference 
between the treatments. 
In general the DHAA content was higher for the product stored at 
10 °e, than at 20 °e. No relation was stated between the start of 
sprouting and an increase of DHAA content as was expected. So this 
chemical parameter was not suited for the de termination of the break 
of dormancy period. 
In contrast with the DHAA content t he vitamin e content was conside ra-
ble higher for the product stared at 20 °e than at 10 °e. This proves 
that starage of products at too low temperatures causes stress. 
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An irradiation treatment with doses of 50, 75 and 100 Gy reduces t he 
vitamine recention with 15, 20 and 24% repectively. Also after a 
postponed irradiation treatment of 2, 4 and 6 weeks (wound healing 
period) a reduction of vitamin e was determined, so irradiation has a 
direct effect. This direct effect disappeared during storage. The re-
storation of the vitamin e content was considerably quicker for the 
produc t stared at 20 °e than at 10 °e. In the first experiment (Lange-
rak et al. 1986) it seemed that, for the product stared at 20 °C, the 
vitamine content was already equal to the control after 2 weeks. For 
the product stared at 10 °e this same level was reached after 6 weeks. 
However, in the 2nd experiment the effect of irradiation on the vita-
. e · h d stored at 10 °e bl t th m1n content, 1n t e pro uct , was measura e o e 
end of the storage period. 
0 h d f h · d f h' 2nd · h · · C n t e en o t e storage pe r1o o t 1s exper1ment t e v1tam1n 
content of the treated samples stored at 20 °e was also higher than of 
the control. 
Cl Cl irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
0 ~ irradiation do se 75 Gy 
el el irradiation dose 100 Gy 
post harv.est irradiation 
3 6 9 12 15 18 21 24 27 30 
Starage time {weeks] 
Figure 17: Average dehydro ascorbic acid content± SE of 5 samples of 
10 potatoes, post-harvest irradiated after 0 weeks storage at 15 °e 
0 
and subsequently stored at 10 e . 
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3 6 9 12 15 18 21 24 27 30 
Starage time (weeks] 
Figure 18: Average dehydro ascorbic acid content± SE of 5 samples of 
0 10 potatoes, post -harvest irradiated after 0 weeks storage at 15 C 
0 
and subsequen tly stored at 20 C. 
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4 1 o 0 irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
I $ ~ irradiation dose 75 Gy 
2 irradia t ion dose 100 Gy I (') D 
post harvest irradiation 
0 
0 3 6 9 12 15 18 2 1 24 27 
Starage time (l{eeks] 
Figure 19: Average total vitamin C content± SE of 5 samples of 10 po-
o tatoes, post - harvest irradiated after 0 weeks storage at 15 C and 
0 
subsequently stored at 10 C. 
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~ ~ irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
~ ~ irradi ~t ion do se 75 Gy 
~ ~ irradi at ion dose 100 Gy 
post harvest irradiation 
3 6 9 12 15 18 21 24 27 
Storage time {weeks] 
Figure 20: Average total vitamine content± SE of 5 samples
0
of 10 po-
tatoes, post-harvest irradiated after 0 weeks storage at 15 e and 
0 
subsequently stored at 20 e. 
3 . 2.2 Sugar content 
The sugar content for the raw as well as deep fat fried potatoes are 
presented in figures 21 to 32 . 
Since the analysis were carried out as much as possible together with 
the sensory evaluation, only a rough impression of the effect of irra-
diation on reducing and non-reducing sugars can be given. 
Also in conformity '~ith the lst experiment (Langerak 1986) it proves 
that the reducing sugar content (glucose and fructose) of potatoes 
stored at 10 °e was higher than at 20 °e. An irradiation treatment 
increased the reducing sugar content after treatment, but this amount 
leveled down during storage, result i ng in a lower content than the 
control at the end of the s torage period . 
In general the glucose content was higher than the fructose content. 
In contrast with the reducing sugars the non-reducing sugar content 
(sucrose) was for the product stored at 20 °e higher than at 10 °e, 
probab l y re l ated to a higher respiration activi ty. 
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At t he end of the starage p e riod at 20 °e t h e sucrose content of the 
control was lower than t h e sucrose content of the irradiated samples 
due to · sprouting activity consuming e nergy . Th i s was a lso in agreement 
with research carried ou t on potatoes treated wi t h chemical s prout in -
hibitors. In the untreated potatoes t he sucrose conte nt was lower than 
in the chemical treated samples related to a higher energy consumption 
of the s prouted pota toes (van Es & Ha rtmans 1981). 
In deep fat fried potatoes the reducing sugar content \yas, in the 
potatoes stared befare frying a t 10 °e, considerably higher than in 
potatoes stared at 20 °e . An irradiation treatmen t e nhanced the sugar 
content and that was reflecte d also in a browner colour of the fried 
product as compared with the control . In agreement with the results in 
raw potatoes, also in deep fat fried potatoes the sucrose content was, 
in potatoes star ed at 20 °e, higher than in t h e po tatoes stared at 10 
0
e. At t he end of the starage period this content increases faster in 
the irradiation treated samples than in the con trol . 
<!>--------o irradiation do se 0 Gy 
ó 6 irradiation do se 50 Gy 
[!) [!) irradiation do se 100 Gy 
post harvest irradiation 
0 . 0·~--~~~_.~~~--~~~~~~--~~~--~~~~~--~------~------~--~--~ 
0 3 6 9 12 15 18 2 1 24 27 30 
Starage time {weeks] 
Figure 21: Average g lucose content± SE of 5 samples of 10 raw po ta~ 
toes, post-harvest irradiated after 4 weeks starage at 15 °e and s ub-
a 
sequently stared at 10 e. 
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1.0 0 0 irradiation do se 0 Gy 
~--6 irradiation do se 50 Gy 
[!) [!) irradiation dose 100 Gy 
post harvest irradiation 
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Figure 22: Average glucose content± SE of 5 samples of 10 raw pota-
toes, post - harvest irradiated after 4 weeks starage at 15 °C a nd sub-
o 
sequently stared at 20 C. 
(!) (!) irradiation dose 0 Gy 
6 6 irradi ation dose 50 Gy 
[!) [!) irradiation dose 100 Gy 
post harvest irradiation 
3 6 9 12 15 18 21 24 27 
Starage time 
Figure 23: Average glucose content± SE of 5 samples of deep fat fried 
potatoes . Prior fry ing the product was post-harvest irradiated after 4 
0 0 
weeks starage at 15 C and s ubseque ntly stared at 10 C. 
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1.0 
E (!) (!) irradiation dose 0 Gy 
CU 6 6 irradiation dose 50 Gy 
VI (!) (!) irradiation dose 100 Gy 0 
0 
:;:, post harvest irradiation 
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Figure 24: Average glucose content ± SE of 5 samples of dee p fat fried 
potatoes. Prior frying the product was post-harvest irradiated after 4 
0 0 
weeks storage at 15 C and subsequently stored at 20 C. 
(!) (!) irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
(!) (!) irradiation do se 100 Gy 
post harvest irradiation 
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Starage time {l<~eeks] 
Figure 25: Average fructose content± SE of 5 samples of 10 ra\., pota-
o 
toes, post-harvest irradiated after 4 weeks storage at 15 C and sub-
o 
sequently stored at 10 C. 
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Figure 26: Average fructose content ± SE of 5 samples o f 10 raw pota-
tces post-harvest irradiated after 4 weeks starage at 15 °e a nd subse -
a quently stared a t 20 e. 
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post harvest 1rrad1ation 
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Figure 27 : Ave rage fructose content± SE of 5 samples of deep fat 
fried potatoes. Prior fry i ng t h e product was post-harvest irradiated 
after 4 wee ks starage at 15 °e a nd subsequently stared at 10 °e. 
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1.0 
(') (') irradiation dose 0 Gy 
6 6 irradiation dose 50 Gy 
[!) [!) irradiation dose 100 Gy 
0 . post harvest irradiation 
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Figure 28: Average fructose content± SE of 5 samples of deep fat 
fried potatoes. Prior frying the product was post-harvest irradiated 
0 0 
after 4 weeks storage at 15 C and subsequently stored at 20 C. 
(') (') irradiation dose 0 Gy 
6 6 irradiation dose 50 Gy 
[!J (!) irradiation dose 100 Gy 
post harvest irradiation 
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Figure 29: Average sucrose content± SE of 5 samples of 10 raw pota-
o toes, post-harvest irradiated after 4 weeks storage at 15 C and sub-
o 
sequently stored at 10 C. 
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2.0 (!) (!) irradiation dose 0 Gy 
6 6 irradiation dose 50 Gy 
Cl Cl irradiation dose 100 Gy 
pos t harvest irradiation 
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Figure 30: Average s uc r ose content± SE of 5 samples of 10 raw pota-
toes post -harvest irradiated af t e r 4 weeks storage at 15 °C and subse -
o quent l y stored a t 20 C. 
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Fi gur e 31: Average sucr ose content± SE of 5 samples of deep fat f r ied 
potatoes. Pr i or f r ying t he product was post -ha r vest irradiated after 4 
0 0 
weeks stora ge at 15 C a nd subsequent l y s t or e d a t 10 C. 
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Figure 32: Average sucrose 
potatoes. Prior frying the 
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weeks starage at 15 e and 
3.3 Sensory evaluation 
StorBge time {weeks] 
content ± SE of 5 samples of deep fat fried 
product was post-harvest irradiated a fter 4 
0 
subsequently stared at 20 e. 
In table 5 are given the colour values (light = lower value, dark = 
higher value). Table 6 shows the differences between the control and 
irradiated samples. 
It proves from the results that an irradiation treatment significantly 
influenced the colour of deep fat fried potatoes when the product was 
stared at 10 °e befare frying. The colour of the treated potatoes was 
brmmer than the control as a consequence of the Naillard reaction. 
This discolouration was the largest 4 weeks after the irradiation tre-
atment and decreased during storage. A dose effect (50 or 100 Gy) was 
not clear. 
From the potatoes stared at 20 °e prior irradiation, the discoloura-
tion was consequently smaller than in the product stared at 10 °e. The 
colour was very close to the control . 
In general the colour of deep f at fried pota toes stared befare frying 
at 20 °e \-laS lighter than potatoes stared at 10 °e, due to a lowe r re-
ducing sugar content . 
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The taste of deep fat fried potatoes '~as not significantly affected by 
the storage temperature nor by an irradiation treatment. Only in the 
product storedat 10 °e a small difference '~as found at 100 Gy, 4 
weeks after applying irradiation. 
Table 5: Average sensory va1ue [mm] ±SE of potatoes, post-harvest ir-
radiated after 4 '~eeks storage at 15 °e, subsequently stored at diffe-
rent temperatures deep fat fried and tested by 18 panel memhers on co-
lour and taste. 
----------------------------------------------------------------------
storage storage colour taste 
temp period irradiation do se [Gy] irradiation do se (Gy] 
(oCJ [weeks ] 0 50 100 0 50 100 
----------------------------------------------------------------------
15 
*** 10 4 44 ± 2 54 ± 2 49 ± 2 35 ± 2 39 ± 2 30 ± 2 
8 34 ± 2 60 ± 2 64 ± 1 33 ± 2 37 ± 2 42 ± 2 
17 35 ± 2 57 ± 1 53 ± 2 40 ± 2 40 ± 2 34 ± 2 
27 32 ± 2 47 ± 2 39 ± 2 34 ± 2 34 ± 2 28 ± 2 
- --------------------------------------------------- ---- - - -------- ----
15 
*** 20 4 44 ± 2 54 ± 2 49 ± 2 35 ± 2 39 ± 2 30 ± 2 
8 36 ± 2 33 ± 2 40 ± 2 38 ± 2 35 ± 2 36 ± 2 
17 18 ± 2 25 ± 2 22 ± l 35 ± 2 38 ± 2 30 ± 2 
27 21 ± 2 24 ± 2 37 ± 1 38 ± 2 40 ± 2 43 ± 2 
- -- ------------------------------------- -- ----------------------------
*** = time of irradiation 
Table 6: Average sensory value, relative as compared with the control, 
[mm] ± SE of potatoes, post-harvest irradiated after 4 weeks storage 
at 15 °e, subsequently stored at different temperatures deep fat fried 
and tested by 18 panel memhers on co1our and taste. 
storage 
temp 
(oe] 
15 
10 
15 
20 
storage 
period 
['~eeks] 
*** 
4 
8 
17 
27 
*** 
4 
8 
17 
27 
co1our 
irradiation dose (Gy] 
0 50 100 
* 0 ± 2 10*± 2 5~ 2 
0 ± 2 26*± 2 30*± 1 
0 ± 2 22*± l 18*± 2 
0 ± 2 15 ± 2 7 + 2 
0 ± 2 10 * ± 2 5 ± 2 
0 ± 2 - 3 + 2 4 ± 2 +-0 ± 2 7 ± 2 4~ l 
0 ± 2 3 ± 2 16 ± 1 
taste 
irradiation dose (Gy) 
0 50 100 
0 ± 2 4 ± 2 -5 + 2 *-0 ± 2 4 ± 2 9 ± 2 
0 ± 2 0 ± 2 - 6 ± 2 
0 ± 2 0 ± 2 -6 ± 2 
0 ± 2 4 ± 2 -5 ± 2 
0 ± 2 -3 ± 2 -2 ± 2 
0 ± 2 3 ± 2 -5 ± 2 
0 ± 2 2 ± 2 5 ± 2 
----------- ------ --- - ------------ --·--------- .. ------------------------
*** 
time of irradiat ion 
+ significant, as compared '~i t h control, at probability 5% 
* 
significant, as compared with control, at probability 1% 
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3.4 Brightness measurement by physical instrument 
The results of the measurements are collected in table 7. A higher re-
flection results in a brighter colour (yellower). 
It proved from the data that the brightness of deep f a t fried potatoes 
depends on the irradiation dose, the storage temperature and storage 
time. 
In general the brightness of the product decreased \~ith an increased 
dose; the difference between 50 and 100 Gy was, however, small. The 
colour of the potatoes stored at 20 °e prior frying was brighter than 
the product stored at 10 °e. Also the differences in colour between 
the control and irradiated samples was at 20 °e smaller than at 10 °e . 
These results were in agreement with the findings of the sensory eva-
luat ion; the product stored at 10 °e \~as browner than at 20 °e, as a 
consequence of the higher sucrose content (Maillard reaction) . 
In general the brightness of deep fat fried potatoes decline d on the 
end of the storage period. 
Tab1e 7: Result of physical measurement of brightness [% reflectionJ 
of potatoes post-harvest irradiate d after 4 weeks of storage at 15 e 
and subsequently storedat different temperatures, fried at 180 °e. 
storage 
temp. [ 0 e] period [weeks] 
irradiation dose [Gy] 
0 50 100 
15 
*** 10 4 50,7 51,1 50,5 
8 58,5 50,7 48,2 
17 53,0 45,6 44,0 
27 49,3 45,7 44,8 
15 
*** 20 4 50,7 51,1 50,5 
8 53,6 52,4 50,2 
17 53,7 49,7 47,8 
27 52,9 48,1 48,0 
*** = time of irradiation 
3.5 Histo1ogica1 examina tion 
In figures 33 to 36 are given the resu1ts of the histo1ogica1 examina -
tion. The results show a c1ear effect of temperature , wound healing 
period and irradiation treatment on the suberization of injured pota-
toes . The primary suberization started within 1 week after injury and 
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was completed in approximately 2 weeks, independant of the temperatu-
re. The primary wound periderm formation was slightly delayed by an 
increased irradiation dose. 
The secundary suberization, however, was dependant of the temperature 
and a l so very sensitive to irradiation. For the product stared at 10 
0 e the s ecundary suberization started 1 week after injury and '"as 
compl eted after 6 weeks . For potatoes stared at 15 and 20 °e the 
secunda ry suberization was completed after approximately 2 weeks. An 
irradiation treatment applied immediate ly after injury of potatoes 
destroye d the possibility of secundary suberization. Even a fter 6 
wee ks no secundary wound periderm was formed. 
It proves from above mentioned data that for a complete primary and 
secundary suberization a wound healing period of at l east 2 weeks at 
15 or 20 °e is necessary. In general a wound healing period at 20 °e 
gave the best results. 
I : :::: I 
I·.·.·.·.·.·] 
primary woundhealing 
secondary woundhealing 
post harvest irradiation 
:-r.-;-
-c-r ::: 
:·, :'• :;~ 
~ 
'•, 
'•, 
'•, 
'•, 
'•, 
'•, 
'•, 
'• 
'• 
'• 
'• ~ 
r;:-r 
'' 
'• 
'• 
'•, 
'•, 
:'" 
'• 
'•, 
'•, 
'•, 
'•, 
'• 
.. 
~ 
....-;:-
'• 
., 
'• 
'• 
'• 
r-"7;" 
'•, 
'•, 
'• '•, 
'• '•, :,, '• 
'• '• 
'•, '• 
' • '• , 
.. 
'•, 
.. 
' • , 
'• '•, 
'•, '•, 
'•, '• , 
'• 
'• 
'• , '•, 
'• '• 
'•, '• 
'•· .. .. 
~ .:,.:.._ 
......-;-;1 .....,-;: ......-;- ......-;-
'•, 
.. . .. '•, 
'• '• '• '•, 
r-;-;- '•, .. ,: '•, '•, 
'•, '• '•, '•, 
'•, '•, •, '•, '•, 
'• '•, '• 
'•, '•, 
'• '•, '• '•, 
'•, '•, '• '•, '•, 
'•, '•, '•, '•, '•, 
'•, '•, '• '•, '•, 
'•, '•, '• '•, '•, 
'•, 
'•, '• '•, '•, 
'•, 
'•, '• '•, :'• '• ' •, '• '• ., 
'•, '•, 
. ' 
'•, '•, 
'• , '• '•, '•, '• '•, 
'•, '•, '•, '• '•, 
'• '•, '•, '•, '•, 
'• '•, ' •, '•, '•, 
'•, '•, '•, '•, '•, 
'•, '•, '• , '•, '•, 
'•, '•, '•, '•, '•, 
'•, '• , :'• '•, '•, '•, '•, '• ' • , '•, 
' •, '•, '•, '•, '•, 
'•, '• '• '• '•, 
'•, 
'• '• '• 
•,, 
'•, ~ ..:.+ ,.:..:..: ,.:..:..: '•, :,, 
:; 
o I 
3 4 5 6 7 0 2 
Storage time {weeks] 
Figure 33: Number of cell laye rs in artificially injured potatoes , 
post-harves t irradiated with 0 Gy afte r 0 weeks starage at 15 °e and 
0 
s ubsequently stared at 10 e up to a total of 7 weeks. 
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Figure 34: Number of ce11 1aye rs in art ificia11y injured potatoes, 
post-harvest irradiated with 50 Gy after 0 weeks starage at 15 °e and 
0 
subsequent1y storedat 10 e up to a tota1 of 7 weeks. 
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Figure 35: Number of ce11 1ayers in artificial1y injured potatoes, 
post-harvest irradiated with 0 Gy after 2 weeks starage at 15 °e and 
0 
subsequent1y stared at 10 e up to a total of 7 weeks. 
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Figure 36: Number of cell layers in artificially injured potatoes, 
post-harvest irradiated with 50 Gy after 2 weeks storage at 15 °C and 
0 
subsequently stored at 10 C up to a total of 7 weeks. 
4 CONCLUSIONS 
From the results the follmY"ing conclusions can be dra\m: 
- During storage at 10 and 20 °C the dor mancy period was 5 and 2 weeks 
respectively; 
- A dose of 75 and 100 Gy reduced the loss of weight and gave a com-
plete sprout inhibition to the end of the storage period; 
- A dose of 50 Gy stimulated the sprouting of adventive eyes, resul -
ting in a larger number of sprou ts per potato. The length of 
sprouts, however, was limited; 
- An irradiation treatment applied immediately after harvest gave the 
best results concerning sprout inhibition, but for a complete \Y"ound 
healing (primary and secundary suberization) a wound healing period 
0 
of at l east 2 weeks at 15 to 20 C was necessary ; 
In this experiment t he percentage of rot did no t increase by a irra-
diation treatment; 
- An irradia tion treatment reduced the vitamin C content, but did not 
a ffect the dehydro ascorbic acid content; 
- 43 -
- No relation was stated between the start of ~prouting and an increa-
se of dehydro ascorbic acid; 
- An irradiation treatment increased the reducing sugar content in 
deep fat fried potatoes, resulting in a darker colour, especially at 
potatoes prior frying stared at 10 °C; 
- The increased sugar content did not affect the taste. 
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